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(57) Abstract: 



PURPOSE: A doping method for a 
gate electrode of a flash memory 
device is provided to prevent a file-up 
of dopant and a remaining of 
polysilicon during an etch of the gate 
electrode. 

CONSTITUTION: After a gate oxide(20) 
is deposited on a semiconductor 
substrate(IO), a lower polysilicon layer 
(30) is formed from an undoped 
amorphous polysilicon. The lower 
polysilicon layer(30) is then doped by 
POCI3 at a first temperature of about 
800X to about 00°C, and 
subsequently annealed to uniform 
construction thereof at a second 
temperature higher than the first 
temperature. Next, an oxide-nitride- 
oxide insulation layer(40) is formed on 
the lower polysilicon layer(30). and 
subsequently an undoped normal 
polysilicon layer(50) is formed as an 
upper polysilicon layer. The upper 
polysilicon layer(50) is then doped and 
annealed like the lower polysilicon 
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OISAI Omi£l t* 136-ieill 

eiaa. Dies, §sa 



f54) SEHAiimgaigi Jiioigsgsag^a 



POCUfi ei-AIWS§2^ ESSf^ ^^S)! S^VS£l^£ISSe £SS£ SCf SES oiy 

o^fe B?ll2f; feOI 5h^S£l^£ISS fe^OII ONQg^eis sjegh s 3 ^oil Egaxi SfB SS°I S£l 
£1521 &^¥S£l4'£ISge ^^S6^fe B3jl2f; ^►:?| ^^¥S£l^'£leSO^I POCI3S £S8^fe B31l£[: 
&^¥g£l^£l5SS ESSE MS @ES 0^yU8^fe B?II2H ^3fgS <i^2|5K)1 IHIOie^i 

B?iiM si^5^fe MSHAi(iiie£i°i ^noiMa^Esg^aej uk ess^gi &^5^¥M£l^£l5# lk¥s 

<^l^S^01 mO\:)\°^ ES &^EH« :H<!f!oK)1 ESe§ (Dopant )2| mg-a (Fi le-Up)S gfXIg Se}Om£f 
CK 



PI 



01 



E 1 UXI E 7S g &SOII MaiA|0||S£|o| PilOIMa^El! g^gg ±X^2^og 
E 8(a)(b)(c)fe S OlSShOI ^^lOlfflM Eg Siei& ^ 9IIO|ffl2| Rs SSEl 

-EBSI ^a¥SOII □!& ¥221 ^S- 
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ONOl 3 
>inilO|AHe| 
BPSGlSQf 



10 : e}Efli:?i& 20 

30 : SJ¥S£I^£I5S 40 
50 : &^¥M£I^£I5S 60 
70 : eJEIS£|^^fi^Q^ 80 
A : ?||0|e£! = 

s ^►gg SEHAl()ll^£l4:x^°j :HioiMagoii agj shs. ^ai. ^^,5j¥S£i^£isse pocu Esxna 

S & ^ ESSE ^S SEOIIAI Oiyn xH£|8fES £S ^►EHa PHdofOl ESggSI 

miJ-a(Fiie-up)g g^iie ^e^o^u^^ ^iaiog ?iioies=s g^gf im gai^aissi ^t^g g^xishE 
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goh^io^, SSHAI Oil Sei (Flash Meraory)4iXf2| e^Ex^Pie :>ilOI^<i^s[st(&iy <i^sf5|(Tunnel 

Oxide)OI£HI£ SS). m^M£l^£ie#(M^ii:>IIOIM{Float jng)£Hl£ S). ONO^c^o^^ ^^¥M£l^ai 
eS(^MS:>llO|M(Control Gate)£fll£ m)m ^xf^^^ ^ ^2|og ^ilOI^S^^ ^^^^D. 

mm. :HI0IMS^2| *S0II ^miOI/H (Spacer S^^^ ^ eiEi§£l^^sfe|g Av«o|| 2jg6^:Q :))|^ 

moi ^^¥011 ^'ss[ 5js5^:hi ^oia. 

Oi:^l01IAH. m¥M£l^e.|^S^ :HI0I^<ii^£fSf3f GNOS^sI AhOlOil H^B ^^EHOilAH £gggOI Uj^Oil £ 
SSIOIAH S6K£!Xf)M MSS^^ ^^EH^ Oi:>| (Excl te)S ^^EHM SI:HI SCf. 

m^Oil m¥Mdl^£l^g01l Oi:?IA|^AH x^OUKCharge) 

cl>lX^o^s(olscha^ginQ)6^:?l ?^6^01 b^oioi^ se^e ^mm b[d\\ si^ aoia. 

:hi £1°^ dioi^^soi ^xHm:n. Mai^'aies^j ^y^mm ^l^^ai^ih. ^AiGiioi<:3(oxidation)o 

S 21o[0\ ^¥^^^ ^^s^^^eoi ^7>1?IXI^ ^^^01 ^^^£101 ^^SSOil Rs(Sheet-Res I stance) 

^sJtm°^ SESSS^i soj g^^oil xhOlM aOIEM (ln-Line)01l>M RsM 

eUEHg(Monitoring)6HI 5a^^ &g§ HHD. 

^u. 01 £ijs^^ s^oiife :Hioi^{i^sm^(Eiy^^sm^)oi! ^s^^^ si^e uim ^ 

e>OFU£^ oi-A|W(ln-situ)g§^^ Mdl^ ^1 ^^011 AH (Grain)MOI ^^SSOll 9]8[ 

0\ ^SSh^AH :>^|O|^<:l^£fQ|0il □ QIXK Damage )M :f\B[0\ ?\\0\^^m^9\ m^m X-i6UI3|^ ^XIISS XI 



nFg-s(Fiie-up)M ^^xi^^ ^a^ohuaf ^^^^ iHioi^a^e u sai^ai^sj ^^xi6h£ 



m^Mai^ai^em ^ss^^ bi^iis^: a^^Mai^si^eoii pocub ssah^ e^isf; ^:>\ a^^Mai 
ai^aiesoii POCI3S £S6F^ ^01 ^^^Mai^aiEse ss^s Ma CHynah^ 

zidi:i. POCI3 £SB ^^-Aiwggos soo ~ gooroiiAH tsiissii), 

^^.m^Mdi^dieee oiy^m^ ssb ^^.ah^Mai^si^ss ^as ns\ ^ee mq so - loo'c 

BSCHIAH ^|^a^5E^ thCK 

SEt^. ^^¥M£l^d!ggB ei-AIW(ln-Situ)S§2^ Stymie o\ll^ ^^^Mdl^dieSB 

PH3 + SiH4:?h^ ^B PH3 + SizHs i^Jhi^iS A^es^Oi 5!IS6h£^ ^HQ. 

oloK S¥e^ SESOii °j:?iaFOi s ^^§011 b^if5|§^ ^ ^Aioiioii Qimol ^^Aiiai ^sf.n::f. 

£ 1 LHXI £ 7S ^ ^^SOil [[f^ SaiA|0|ISai£| :NIOI^2^£a^^Se ^xF^^o^ £Altt SSOICf. 

£ 1 §y £ 2fe S^£xlPI5^(10)&^0|| :>ilOI^6^sm^(20)g ^#§f ^ 3 ?IOII £33X1 dl§g M£l 

^£|^(Undoped Amorphous Poly-Si I icon)ei ah¥S£l^£ieS(30)e ^Sm^ &^EHM ^x^^HS MOIH 

nam. 1^01 a^vM^l^^lee(30)o^l pocum 800 - goorsj ass^ioiiAH saa^s^ §[a. 
nam, i^i^mot af^Mdi^ai^eooe saes mqf 50 - loot: 

Oiy a (Anneal! ng)aK)l 2gsfA|3|£^ g^a. 

nam. £ 38 af¥Sai^aieS(30) ^^Oil ONO(Oxlde-Nltr ide-Oxide) g^^^(40)e ^^EHM 
£AimD1. £ 4fe 3 ?I0|| £a£IXI Mg£i MBI^dl S{Undoped Normal Po I y-S III con ) eJ ^^¥M£I 

^£l^a(50)g 2jS8hfe ^^EHS £A|6H2 SiCf. 

OlttH. ^01 ^^¥M£|^£ie§(50)01l POCI3M ^^-A|#(Ex-SI tu)S§ 800 - 900t;S| S£S?IO||AH 



S :)H ^ SI ^2000-0042639 



nam. £ 5^ o^^lJ^'^^o^ Af:>|sf i^gg A.2|a^oj :HioiMS^(A)g §s§[ ^^ehs £ai6}32 si 
a. 

Dam. £ 6 ^' E 7S 3ilO|es^(A)Si ^^¥^011 >;IIilOIAH^^(60)M g^6m. &^¥SOil elE^S^I<^l^ 
Inter-Poly 0xide)(70) S! BPSG(Boro Phspho Silicate Glass)§^^^(80)M ^Sm^ ^^EHS ElMo\ 

£ 8(a)(b)(c)fe e m^m 0|g5^0^ ^HOimg xHBIe^ ^ ?II0IIH2| Rs 2^£E(Unlformity)M 
Sei SS^SAH, POCUM £S§h ^011 US oiygs 

§e S^Hj Rs MOm SiD. 

£ 8(a)^ Rs 7.73%§£0II', SE 8(b)^ Rs 6.62%OII2. £ 8(c)^ Rs2^£::^^ 4.78% 

m coisi ?iioiin ^^EHM som ai^ a^sAH. ^iomoii sej^iPh ssmiHi sssist^ 

XI 0\^m UEfUl ^911 £1^ 51o^AH. SeHOII OimO^ RsS^S:^^ 5!M ueilh^h 2ia. 



m^[M, -&oi§[ bF52f ^^01 e ^^soii ta^ MeHAioiiedi^j :>jioiMa^£s^^^oig6^:Hi ae, 

£S^^ (Dopant )2J Hh^-S (Fi le-Up)g g^XIsFOI Rs^^£M A|^^d[ 0[L\E} ^^9,^, ?1I0|MS 

m^m m Mai^aieei sh^g o^xl5^£^ oh^ ^gsm a^^^^ei ^^soia. 



1 

&^Ex^i:»i5h^^oii :HioiM6hSf^^§ ^ n ?ioii £S£ixi a^B diss §e.i^e.i^ej m¥M£i^£i^ 

^Ol 5^¥Mdl^dl^#0il P0Cl3» £S5^^ &:)1l2f; 

ai^£i^#e B:>ii£f; 

&OI ^^¥M£l^£l^e0ll POCIae tSah^ BDWSJ^l 

^^^\ ^^¥M£l«£l^eM £SSSE ^S Oiygofb &:^l£f: 

^n^mm ^2|6hoi :}iioiMs^g m m^mmow ^moiM^'m s^sfz, ^^¥^011 2iE\m^\ 

^sJt^ BPSG^es[M ^Sah^ BTllS 0l¥015l ^go^ ah^ MSIIAIOIISalHi :>II0IM2^£1I 

2 

M 1 &oii 2^oiA-i. &^.aF¥Sai^£i^e°ii POCI3 £SS ^:i:^-Ai#g§o^ 300 - goccsj 

3 

ii\ 1 troll 2^o]AH. ^^::)| ^^m¥M^l^a|gee oiy^m^ s§s ^^6^¥M^l^aleee ^mm toisj 
S£ acf 50 loo'c S5E0iiAH stSoh^ 3ie ^s^^ MejiAioiiedisj :?^lOlMs^£gB^ 

4 

HI 1 §,^011 s^oiAH. ^^D\ ^^¥M£i^£iess ej-Aiw^sHs 5!sa^^ 2e ms^^ seHAioiis 
:>]ioiMa^5Es^^^. 

5 

^1 1 soil sioiAH, ^01 4^¥Mdi^di^as PH3 + siH4::^F:^^ PH3 + si2H6:?^^M A^ga^o^ £llsa^^ 

^So^ MeHA|01l2£|£i :>ilOIMS^£Sg,^^. 
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60 




witrun unilormsiy 7.73?» 




wntnin untfofniity 5.62^« 
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£08c 



wiuun urulormiiy 4.78% 
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